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(57)Abstract: 

PURPOSE: To provide the synchronizing clock generating circuit 
with a short lock-in time and small jitter after locking. 
CONSTITUTION: A lock detection circuit 6 detects an absolute 
value of a phase difference between an external clock signal REF 
and an internal clock signal OSC based on signals, the inverse of » 
UP and DOWN from a phase comparator 51 and provides an output w 
of a signal in response to the absolute value of the phase 
difference to a current conversion circuit 7. The current 
conversion circuit 7 sets a current of current sources 2, 5 of a 
charge pump 1 to a large current when the absolute value of the 
phase difference is large and sets the current to a small current 
when the absolute value of the phase difference is small. Thus, an 
output potential Vco of a loop filter 57 rises rapidly before locking 
and is made stable after locking. 
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1 

f&ErtSB* □ y $ «*0ttffi#tte*4B2r p y ^m-^ J: 
lfflBtt«Jfc««*» SMEJS 1 2 ©«»«wta 

fettB4KfiSolM«lc«Cfc«CD«»ttE^^7 
>r <z>* * i/ ? (O^m £ teikm £fT& o Midi 

3K»»E»«^ o ? ^ A««aiK$«mEAff » d>^ 

* s n^tirEm i 2 
T»Ett«s8ow»«*«kta-r*, »«aii*fci4 2ic 

E«^>(^S8^ p -/ ^ ArtlHFIS. 

m&H 4 ] mBttffiaettffiiBiBa. 

MErtSS^ p *fi#£«rE*«* p y *fi*<OtirtffiS 

•tBmtun»6iiBi i 2 (Dwwe^^ta 
E*^/ts/^c#^&n*««io s b/jN$«:«o«at'T? 

ME*ir/t^*©M«ffa51WBE«8ftdtr, 
3 lcK«<DHJ«l£ P y99utuWK. 



(2) #§i¥8-3 0 7 2 5 4 

2 

•ffi^JEOfiaTTftSCltJCiBUTIftE*^^^* 

* y - p teams tu Mrfififfijttt«^'&ttrES 1 ©a 

y 7 * )v? <D*r* n*/2 (Dfcm&fffs: o m 3 <D b ? >v 
[^*^8] mexMBiKa« sues 1*5 

SO Tfctt«CfcftB±-r*«*«WH»**tt* if*^7 
tE«^^ffl|^ p >y ^ £*£[5Jg8o 

[^*^ 9 ] Km? u y?mmzmm ur^gB^ n ? 

WErtS$^ a y * ««cDflffi*qme*ft£' p y »«9J: 

fflrErtgS^ p y *«*&MB*«* p ^ ft^oteffi^ 
MErtS?^ n t i9E^gp^ p v ^«#©ttfflfi 

MEttffiJtttB^ 6ttBJB 1 2 
A^tifcdtlclSUT, WffiO«<z>«»"C«9E^^7 

B, 

u>^«fc»«s'n, 3^^*n*n3Ww«fiEtmEib 

43<fcr^gtrEfe^M^aiis3BT^m$nfcME 
5(9 &ft&<D»#m\z&VTmmmmmwm&mm<D&ik<D 
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(3) 

3 

<Dmtm&&a?zft&<oimmkmm&. 10 

at^j«^$n> Av^-th-tn^aRtetME^— ^7 
tt«s*ffliHiKT«ffl $ nfcS9Ett«sg©«««jc* 1; 

1 1 ] nmtmmkmmmz* 

ifEttffiJtttg^ zwimm 1 a^ais 2 ofHsm-^m 30 
t>2tircz:L\zfezx* Hffft©«o*«iT«rE*^^^. 

^<Z>*«&frft^*«IiI», *J:tfttE3te«leIK^6ta 
E*v/^^^#A6n*«»J:.Dt)/hS^:«a)««-C 

[»*E l 2 ] ttBIMIiaBtik, tiiitt(Z)7^ >t 

Effi«s«a®Ko^^/t->^c!)m*mjBE^A*$ti. 40 
^**^«»/-H<o«ffi*jmEffi«ss*aE»o* 

*B 1 1 fcE*M>WHB* d y?±mm&. 

[0 0 0 1] 



4*H¥8 - 3 0 7 2 5 4 

4 

^OTSt*t5Phase Locked Loop 
(KT* P L L tKEf*) £tf D e 1 a y L 

ocked Loop (£TF* DLL <hB£i2"f~£>) lelK 

<Z>£ 3 »:HM^ □ y fir ^ABRlcHr 
[0 0 0 2] 

[«£#£>&*] BT 1 3 «ffi*<D P L L UK 8 0 0 

fc^THB^nyfirBrc**. KJc^^T, jiopll 

)V—?7 J)V2S7 ££tftt£Eft!lfl>I!X&8 6 1 £* 

tr.- 

[0 0 0 3] *fc«itttSg5 1MU ^«fcfe&A*;*ft*tt 

o s nt^fcotwf nrv^^, * 

©St£«*»/UP-, DOWNtUT^aicm^-TS. 

^aSfirny>«-^REFlc»LTrt«firnyfir 

W^O S C <D&mm/uT?\,>2> iBtD'OWN#HJA £ 

n, i^ii^/up^ffl^$nso f^/up, do 

[0 0 0 4] fv-^>y5 2tt, ISlteVc c<D 

HN5 2<OBKil[3W»«Snfcje*«HB5 3^<tr/P^ 
t^MOS h7>yX^5 4 £ % ffl^/-HN5 2 £> 
_fti6SttGND07 > f > <&T. »«&5-f >t#-T) 4 
2<DK^fi^JgM$tl^:N5 1 ^^>lVMOS h7>^X^ 
5 5 *5«£rfig«Sag 5 6 t &*tf. 
[0 0 0 5] i^/UP^ttftl/W*5 TLj lx 
^;U:^5tP3Ft^MOS h7>yX^5 4^I 
bTS««ffl 5 3 <DJ&tmtfi)V—77 4 )V? 5 7 fc»A 
M^DOWN^ttftl/^$5 THJ WW 

ttftK 5 6 CE>3»KCMl^-^7W 5 7 3&^5lft^n 
*o Si»5 3, 5 6fcJ:i3«|&««i:9lft€r«at«« 

[0 0 0 6] )V—774)Vi?Z 7ft *-<DtH*>> — F5 
7 h?-*-zStf>75 2©ffl*/-HN5 2©RI^Sl3R 
^n^fitaSSt, tH73y~H 5 7 tmi&V'C >42CD 
'WKB^J»«Sn^»fii5 9 fccfctf 60** 

cnva^fise i tcai^^nso 

[0 0 0 7] «£E««paXSS6 lfct. W7X»SIB 
^62t, U >^«fw»J»$nfcK« (KttiEO«E»T 
"»*)' ©fflB»|BraSB3lHF6 5. 1-6 5. K$*tf 0 

[0 0 0 8] ;H7X*tH»6 2tt, MK9-f >4 1 

S h7>'^X^6 3^Nft^MOS h^>i^X 
^6 4**t^o P^tWOS h^>>?X^6 3 coy 



(4) 

5 

-M**©FU-f >ICj»JR^nS. Nft^MOSh 

ttvcosaw. 

[ooo9] sB»inme»T6 s. na, 

67. >f>/W6 7. n:iiiSVcc^ 
^^^a6(DP^^^;VMOS h^>>?x^6 6. It, 
<>/W6 7. lfc»»«ttGND*#;Sl^fc<DN 
^t^MOS h^>i/X^6 8. P^V^ 
MOSh7>yX^6 6. 1 CD^— hfcL n<4 77M 

1<D>7*— M*» A*^7Xjg3=[pJj&6 3<DN5^*JVMO 
S h^>>>X* 6 4CD>7*--b fcffiKSn*. ftfiOilMB? 
W^*f6 5. 2-6 5. Kfe^iTSS, fcfc, -f 
>A-^6 7. 1-6 7. Kfct, ^1 4fc^f«fc5fc:* 

I^N^t WOS h7>^X^7 om. MOSh 

7>yx^ 6 9 £ 7 o oy-mfti»«$n> <i yn 

-^67. 1-6 7. K©A7jy-H«h^^o MOSh 
5>>*X*6 9 i:7 0OHW>(j:<>;M6 7. 1 2? 
-67. K©ffl*/-H^o 
[0 0 10] 7 (Oa57J«^Vc o K<fc 

D, jlM«fMFTag*T6 5. 1-6 5. K<^§|fe^fi«<D 
m^£&£f -SN^^MOS h^>>?X^6 4CD@ 

*;vmos h^>^x^6 3\zteMznmm<Dmffi&w 
mmm^mm^e 5. 1-6 5. KCD«»«fc«>*^-r 

s c ttif rw«^ □ y ^m^R E F tffi«Ittt» 5 1 \z 

[o 0 1 1] £iut©»^*i»ig-rc:iici:0» 

5 7<Dm*«ffivc oMnisn. nrpmAWB 

fc:fc Httt*t< *rnTV>fc*MB# D yjrWR EFt 

^-^7 ^;^5 7 (Dmjjm&v c o 

[0 0 1 2] m 1 5ktf£*©DLL©S&9 0 0 <D«j££ 40 
STSK^ny^BTCfc*. JKDDLLISK9 0 0#B 
13©PLL0j^8OO £»fc*j&fc*mjEWW£!»gS§ 

6 1 <DKt>Q\zmmmmMmm®R7 1 awa-strc^ . 

5. 1-6 5. K£^tf. to>miruyi?mi*REFim 

&<Dmmmm*imm=?6 5. 1 KA*sn, s^aoii 

MPSfffl«IX*^6 5. KCDffl^ftB^Dy^fifOS 
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[0 0 13] 

IhJS&8 0 0&ci:tfDLL[pIR9 0 0?li JW-^7-f^ 

^5 7^tH^afivc o^bTX3Enn'prx*?6 

5. 1-6 5. K<DKW&Wflitmistetea)Vi?y*ifi 

**<&*£v>"5rhb*«»*. ?ut>*>* 7 c ^-v^> 

^5 2<Dffl7WN^*;HtfOS h^>^X^6 4C0y 

-hicBiipanTffliwmRneK^e 5. 1-6 5. k 

osh7 yv7.$ 6 4 ©y- hWEWrttfcffi^ z:ttu 

)v*5 7<Dmjjm&vco£ffimwi*j&m¥6 5. 1 
-6 5. K&mnz>nm<z>MmmmTte<tsLZ>. vft 
fax* vy*t<^ztt»<DmWi»&±&i&€z>vtm* 
•?$ir))\s—77<{)v* 5 7(DtB7jm^vc o^minma 
vc c\ZT&<&mmm*j&m=?6 5. 1-65. k<d®; 

*««f#*tttt. ^£D)\,-77j)i* 5 7 (omtim®: 

Vc 0 5^»««ffiGNDJC15e<iiM»IBIirJE* : ?6 5. 
1-6 5. K©jB»«»^/h$VittJ8Ttt, yy^^* 

[0 0 14] 5P*-v#>:/5 2CDJ6fBlO** 

3f>i??j'CD**3&mrr£. Bii 6«^^— 

^5 2(D^m^^C^$»CJ:oTPLLIlI^8 0 0*3<J; 
tfDLL®K9 0 OOD^^^^^Ocfc^tC^bf ^) 
rt>£^fiaT&£o ft-yJp>^5 2^1i^t 

— ^7>f 7©(B*tttVc o©^n**t<^0 ■ 
ft*. aMc3 1 v-^#>:/5 2©je«j«' 

#/Jn $ V > « lC te, D y ^ ^<Z> * ^ #/Jn $ < fc * 

n^^f s*T?o«fiw***<3tesiv^*Rf *ra«*« 

[0 0 15] -etUDAlC, ^0*98©^* a 
[0 0 16] 

itrErtffi* a y ^m#<offiffl^StrE^ffl^ a y * * 
^iWIB»«^ n y jr««dE)tt«ltiMBtt>ftllkUf « 
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[0 0 17] Z.<0§ffl<r>m2<Z>m$A9Uy>r&JiL 

ffis«ttiiHiKT?«iffl $ n&ffirEtt«s<B«#tefcj&i; & 
offl*«EK:*i;fci»iB«»i«B^«^ n y pm**m 

[0 0 18] WEffi«**fflIsIBtt, MEteffiJfc 

[0019] B(ffatt*snftwiHi»tt, «na««^ 
n y zmmiffimv&9 u y ?m-%<D&ffim<Dm$m\z 

»^6«TBJB1 *fc»^2 0fMtP«Wa*ati&tt 

re ^ a e n * mas* d s> /Jn $ & « com^-e^iB^ 
[0020] iWEiminttL f&f2**/v>^<D 

[0 0 2 1] «tlBtt«EElB». *IE**/V>£r<z> 

[0022] ^fc, sai33fe&miHiK«> n&E&ffiM&aj 
m-h zwt^t \z& cxmm v tm)]r-?y * )v& <z>* 

^/1v^<D^5mSfTft'5B2<7)h^>^X^, 

(Dm l ©«S#!ME» 2CDjjl/>h^ ^-[U^CDtB^m 



(5) W8-30 7 2 54 

[0 0 2 3] l»E5feifc«[Hl&te. MEM 

M&Tlcfc £ d £ £WitTS«K*«B[§!»£<&ir £ 1 1 
10 [0 0 2 4] Z.<0&W<Dm3 0mM#Uy9£j$, 

M&fflimSS, i»Ert«*ny*m*i»B»»*n*^ 
a? fr\*&2<DMmm^*Wi}lsnit7Lh\zi&Vx. ffifeco 

^ ttmzivx^z. 

[0 0 2 5] 2iit, :©S«OS4®H«^D^4a' 

V^S^S^-eV^^ICJSCTJB 1 2 (DfflWm^ 

SrW^T^ffilt^, ttEAS^D^jrm^ttE^ 

ttErt«^ny^flH»tj»E»«^dy4r 

40 feTO/P—^-f^, WEttm«^effirE*i* 

m.<DnMx^)V—^y^)V^oy^^n-y^<D%n^ti 

n^saffitME;^^^ ^©ffl*«a£i*ait 

MtttS&J&lBlft* *J:tXi»Effi«a*UlHl»T«ffl$n 
fcl9Effi«a©l8»«lcj«:i;T. «SE«JES!lffllMigM® 

»&&Ro&m!$m^&mT\z*&znzm , mm&&it 
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(6) 

9 

coo2 6] MEffiffi^ttmiHiKtt, Mfs^es^ 
b miess i t^sss 2 wm* sn&ct 

[0 0 2 7] MSB®W[aIgS«, tM©07^> 10 

1 t30> h ^ >>>X * Sr^tr Cl t £ LtfeJ; 

[0028] &it* mm&&<Dmm 

[0 0 2 9] 

[0030] )v-7?>()v*<Dm*nfr*&ftzm i wm 

fflaeni»€« Ana d l l @fcat«jfc3n*. 
[0031] &ttmtitm®»\*. wtetms&z 

[0 0 3 2] fifflS&ffllsIKtt. **/*S/*i. 

[0033] »mniK«, ^^/v>^©m^mjE 
3&«»f 56«ktt * * £ t {c a i; ^ * onm 

[0034] WLmmmZs ^^n^^omiinm 
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[0 0 3 5] 5teft«!e!&fck 

* a** i co h ^ >^x^ izffinttmtz&vitnm&m 
nm i ^tfus 2 u > h ^ ^—mt&omttmisrov 

2 &&Ztm3 0b5>z?X* t±Ttl\i. ft 

[0036] stesauFKtt, set, mi^tx 

[0 0 3 7] J10»W©*3*J:tf*4©H«l^ 

[0 0 3 8] ^-^><;v^<Dm^s*§^s«JE®l 
[0 0 3 9] ttffl^miUK«, ^^/^^i. 

mi &f£\zm2<Dffifflm^\z&&vx**rtis*<Di&n. 

[oo4o] ffin@K». mmm&:<D3^ 
<Dm<o3t>(D^<th—^\zmm^tt. immkmm 

[0041] stz, mwmmz. m»omjmfm&# 

[0 0 4 2] 

MiMl] H1H C©«M<Z)S6JS«1ICJ:SPLL 

[0 04 3] 01$#ILT, :©PLL»100^ 
01 3T^Lfct£3fc<£>PLLlE]8&8 0 0 
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11 

*>nx^z>&£. ny^*miatt6*cttf«ssa»iHiB 

coo4 4] ^*r—istf>zfi)*, mm^^>4it:m 
- hn i <Dm\zmm®M2nftmmn&mmmm 2 

N 1 4 2flDBfc«W8«^h&N^t*^ 

MOSh7>^4 & jtfttflrasswgB 5 

tf. ««fiH2, 5 0)ilil«i®iiii^7©tti^l:J: 

[0 0 4 5] -D^fcfH|5!K6fck ffiffiit«S5 1©ffl 
^M/UP. DOWNS^t, ilO^/UP, DO 
WN tCS-^VvmiK^ n ylrm^R E F £ Dy^ 

fifosc0fiffii©a»i?&ttmL, ttffiKotBMtt 

[0 0 4 6] 02H £C0PLL[eI&1 0 0l£:fc#«5*V 
SB;? D y 9 ff^R E F b#m>? D 5/ ^ M^O S C <F>&M 

n, 2 ^CDfl^R E F t O S C ©tt*8*/jNSa«18T 
So 2t30©^REFtOSC<D(ftffi^i:5 1 ^-> ? #> 

2\z^nz>£5\z2 xmtemm tc & o t *> £ 

[0 0 4 7] PL-Lm&l 0 0<D)V—7y<<)l> 

*N5 7cZ>ffi^mfiVco<7)^W^^T0-C^So 

)v? 5 7<D+t/v>^ 6 Q<z>3smt)mmzffut>nz>. 
mxmmvu^jwzmm.*?** uvzmz&^x 

•fy-ov* 5 7cotu^mttvc o^n^/h$^fflffl{c 
[0 0 4 8] £ ym** *D^^»fp©io»r 
sot, fr—fyjjws 1 <oftn&$m\zfttzt>tiu 
vtf>7i<Dmtimm&'}^tefflzmfe2n2><D~e, jv 

-?7J)l* 5 7 0lH*«fiV c o0)«TjWMi(Sn« 
[0 0 4 9] tefe, 210»8B3jtPLL 



(7) #BH £ 8-3 0 7 2 5 4 

dll urecc hmm isjibt** z. t £t h& 

[0 0 5 0] 2] H4H d0)Xqi|O|tdifl2 

PLL0S8 2 0 0<0«jSE*^"rilB^O!y*HT 

[0 0 5 1] H4S#ll/T» £<DPLL[5Jg&2 0 0# 
Hl©PLL®fcl.O 0«fc*jftfck ay^ttm®K 
6 ©«t) D (CttffiJttftS 8 3WR»SnTVi*jjfC**. 

10 ^I^OSC^t, 2^Ol^REF<!:OSC0effl 

*<oi^«K:*i;fc«**««BaiH»7k:4FA*, to 
<Dm$L&&xsmmxm 1 <dp l lens i o o tras^?* 

[0 0 5 2] ClOSjJSWfc^ViTt). %Kfll £:W«© 

QHKfl'3] 05ft 21<D»M©*JIS«3fcJ:-«PLL 

[0 0 5 3] 0 5$#IIT, ^CDPLL{HK3 0 0 
tt, tt«Jt«W5 1'., -f>/t-3T9, 
a? .10,- Nft^MOSh7>^2 
0 OMHR) * ^V/lv-^2 1, a«8«SIIl»2 2 1 

;p-^7>f;v^5 7«j:tfttEaffpaniSB6 

[0 0 5 4] ftffijfc««5i' tt, 1*968* Dy^S^O 
S C ny*«-*REFJ:D fcilttT^s 

y^fl^REF<komw5^ii:«:i;T«f5ttfti/ 

IMP THJ l/^Tft«ff*DOWN*BJAt*. 

^ [0055] > ? 2p>^i on, mm^^>4 1 1 
u*y— KNi ooiw^a^iaai^nfep^^^Mo 

7*i>4 2CD^1fc:ii:^M$tl^:N5 1 Y^;i/MOS 
>yX^ 1 3, 14 P^*WOSh7> 
S?** 1 2 0>y— MS, -f>/W9S^UT»fUP 
SrgtfSo N^t^MOS f7>^^ 1 3©y-h 
fc£, {t^DOWN£gtt£* MOSh7>i?X^l 1, 

uoy-Ht *n^*iHHMmi 2 2 <z>f±j# / - 

FN 2 3, N2 7teSM3n*. 
40 [0 0 5 6] >f>/^16, 17*5 

WP^t^MOS h7»*X^ 1 8, 19£^tr„ 
Pft^MOSh7>'^^18H mU7^>4 1 

* 1 eS^LTg^UPSSW. Pft^MOSh 
7>^X^19H i«7^>4 1t/-HN150W 
KSttsn, h»M >;^* l 7 t*l/TOT 

DOWNSaW. S^UP, DOWNWHtft^ 
TabS THJ l/^H:^tPft^MOSh7>>? 
X*18, 1 9»ffiil/MttliV/-PNl 5lCWft 

50 $nso 
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[0 0 5 7] Nft^MOSh7>^^2 0H 

x^n^o Nft*MOSh7>yX^2 0H y — 
FN 1 5^6H3£«*tVs^«/jN«StIt S»J-^$i3: 

[0 0 5 8] +t 2 1 tt/ - HN 1 5 t»»7< 
1 5 75^(D^5m@^^N^^^MOS b?>i?X 

*2 0fc££U-^^ck0fe*#<&0, y-FNi 

[0 0 5 9] •««Xili§lK2 2te* 1M7^>4 1^ 
Jfi^-f >4 2 0ffii:E»$nfcP5 1 t^MOS h 
7>^X^2 3^N^.t*^MOS h7>^X^2 

4, 2 5 f l7-f >4 1 t8l7<>4 2COF B 1l:S 20 
WfiMSn&P ft^MOS h^>S*X^2 6i3cttX 
Nft^WOS h,7>^^2 7 N^V^ 
MOS K5>^# 25 Odf*- htt-y - FN 1 5\zm 
mZtLZ* P^^^JVUOS b?>i?X? 2 3, 2 6<D 

Mi* £*>\ZT>f'r*)VMOS h?>z?X*2 3<D 

fh> (ffl'*y-HN2 3) N^¥* 

MOS h7>^2 4, 2 7 0y-Mt tt)CN 
ftWMOSK7>^^2 70HW> (tti^y — 
HN2 7) }:Sa$tl§o ^y-HN2 3, N2 7 

S h7>yX^ 1 1, 1 4<Z>y-McStt£nSo Tfc 
^ Pf t^MOS h7>^2 3 t2 6, 23 

N^t^MOS b5>&7*9 2 7tl 4\*%U> 

x^2 3-2 7, ii, 1 4\z\*mvm<Dttmifimti 

5. 'fctfU MOSh7>yX^2 3-2 7, 1 1, 1 

[0 0 6 0] n-z^frt^ViTy— HN 1 5<7)«tt^ 
^iifH MOSb7>^2 3-2 7, 1 1, 1 4 40 

®«fi»*«S^£*Kk MOSh7>^2 3-2 7, 

ii, i 4\zfrztem<D9mi>mn. ft^#>^i 

[0 06 1] )v-?yj)v*s 7&&xmmgmmsm 
me i <Dm&& xxmmtm 1 3Tau,fcfc©£Hi;-e 

[0 0 6 2] l3 6ttny*ft«£(DH»fi», .^&0*M8 
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)&**€?V>fcSa>'PLLIsI»3 0 0 <DW* ft^T 

2^)CDM^REF(hOSC(D&ffiM^ 
t*V><h, ft-^UP^DOWNCD THJ l"Vl<DMN\&& 
<fcD. Pft^MOSh7>yX^18, 190^ 

iintcj:0> Nft^;i'MOSb7>yX^2 

[0 0 6 3] 19 tea-/£7^K::fctt5PLL[HIS&3 0 0 

PtDOWN0 PHj . l^;V©»|HWfi<fc0, P^V 
^MOS h7>yX^ 18, 1 9©»ajHWjWfi<fc. 
«5CDT?y — FN 1 5 0fli*ttHStfiV3 t^oTtv 
S^m^V s C^i^O^^-^^^l 0(35 

tB * «»3^+» fc* $ fcffi fc s J: 3 ICS: J£ $ nt w 

[0 0 6 4] z.<Dmmm\z^x%, mt&mitmmv 

[*««4] H8». ^co^BjOHJfS^|4lc e J;^PLL 

®s§3 o o ' om&&mirm&7uy&m-v&z>. z.o 

PLL[HfK3 0 0' te> H'5T^CfcP.LLIsI»3 0 0 
£a*MtCte[^C^&5o N^>MOSI>7>^X 
*2 10V-Xt8i7<>4 2<DWi\Z^ Ftttt. 

y— FN 1 SOfMS^N^t^MOS F^>>?X^2 

<fcD> fMiHK2 2MOS h5>^X^2 3-2 

[0 0 6 5] ~ffs.t>*>. y— FNi 5<0«{fcWrFL5fi 
* 2 5©gM^±#Lif, y-FN 1 5 01 

cfc D t>«T-T « fcN^V^MO S h ^ >^X* 2 5*t 

^iw^^-r^^:^ «»x&isi»2 2fc««#«nfc 

N^^^JI/MOS h^>>^^2 O^y-Xi:^^ 
>4 2^^{CN^^^;i/MOS h^>>?X^2 8£gE^ 

T> y-FN l 5©«te^-hfc93jto$n§N^^* 
MOS h^>S*X* 2 5^^{-^^-r^>^a:«a 

<> fv-^#>^i o^s^fci&^-rso 

[0 0 6 6] 21<D*JS«JC*ViTt),.**«l iW«<Z> *" 

[*«S«5] 2KO*Jg«-Ctt, 2 2CDMO 

S h7>^2 3 — 2 7{C^dit^n75:<^:^ri^ 

m±v^^-^>^i o&$z&\zmfE2itz>m<D®i& 
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[0 0 6 7] £<D*WCD£««5KJ:SPLL 
. #JRbT* £C0PLL[hI&4 0 0*tH5t?*UfcPLL 

M:ae«ttvg s^snwsAt» x^-hr 

ftVgsCDilt N^t^MOSh7>^X^2 0^ 

OS H7>yX^3 1 ti7^>4 1 £»»9>f > 
4 2<DrajCfi^Jg»$tlfcP?^^MOS H5>3>* 
* 3 2^3^<^N^^^;i/MOS b^>^X*3 3tW 
tfo Pfv^MOS h^>>?X*3 1©$*— MdU P 
ftWMOS h^>i?X^3 2tN^t^l/MOS h 
7 >i^X^ 3 3 - HN 3 2 f:^3n-5o P^ 

t^MOS h^>^X^3 2CDy— HI / — KN2 
3 £&igc3*l£o NftMMOS h^>^X^3 3<Z> 

y- h v g s H£«<fcv g 

s (Dltt, Nft^MOSh7>^3 3^V-H 
N3 2j&>5S»^*f>4 2fc«/J\«»Ii £ffirT<£5tC 

[0 0 6 8] ^Cfr, X^-h7>y^lEl^3 0(Dldf^«cr) 
^TB»t«. tt»E&&leJ»2 2ADMOS h^>S?X* 
2 3-2 7©iW^<^^ /-FN2 3CDm& 
V c c^OKfr^OTP^^MOS h 
7>i?7s*3 2tftif5ffita£&D/-FN3 2tf TLJ V 
DltfcZo «CT, Pft^MOSh7>vW3 
l^MLNft^MOS h7>vX^2 7 

«SitaEjA[BlK2 2 0MOS h^>i^X^2 3 — 2 

a**»lsl»2 2MOS h7>y^^2 3 
[0 0 6 9] £<D*««fc43V>T%>* MM1 £^«<B 

ffi&&ik'£lkZ> i bW\tfe<. tEMIIBHIBe 1 (D 
mflESU^l^%«§§ 6 1 ©SSflVhS < & 0 , mHffilW^ 

«fiS6 1 rawa-casr*. i^^t, ^kkmo) 

[0 0 7 0] HT. Bfc«^TK9rr<Eu 01011 
CK055Ma>*JS«6fcJ:SPLLI5lK5 0 0O*dc«^ 
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lisisss o o-cwu ^v-v#>^i ocotB^ess^— 

S*SE8£iaK3 512. 0 5<Z>««£&[sl!»2 
2 0Nft^MOS h7>^2 5&ffifii3 6T1 

.^MOSh7>yX^2 3, 2 4, 2 6, 2 7 ItStfl, 

[0 0 7 1] ££>PLLt5]&5 0 0TH «JES$ 

i0 fflU3Bg§§6 l^N^t^MOS N^>>?X*6 4, 
6 8. 1-6 8. K(D7-X^7^>4 2CDPfltC, 

^MOS h7>^X^3 4^$n5, Pft^V 
MOS N7>yX^34©y-htty-HNl 5fc»jR 
4tl*. Nft^MOSh7>y^2 0©V-Xli 
»»^-f >4'2K»«Stl, Mrtt@5g«flrV 

P f t ^MO S h 7 >yX^ 3 4 hi 

[0 0 7 2] ££>PLL[§J&&5 0 0 ©JMPfctH* 

TKWT*. ftfMJMDJIHU y-HNl 5 09«ttfig 

g n d \z m& $ nx v <d -cm&m nmmm 6 

l©IIUVcc-Vtpt^, Il^TVtpttP^ 
t^MOS h 7 >^X^ 3 4 © V^f tftt^Sc 

6 iom7jT^srtjfB^D^^^osc<Drfl(o&*s^ 
n £ :/ v >r;^5 7 oattme v c o #_t# 
vnmmwm&mm 6 1 ic«n*«K*«** < & o mm 

-HN5 1 <0«flto*±#L«ffi«ffl^SSg8 6 1 <DMm 
^Vc c -Va-V t p<h/jN^<^D, «£EM«*S9Sfi 
S6 1©»»«»ft»±#t5. du*CVali/-KN 
1 5 0tftTfe5. Dy^»t y-HN5 1 

ig^»sc^*o^-^7 ^ 5 7 (Dta^mffi v c o 

[0 0 7 3] c©*s0»k:*5v>tsk mmmiiimmcD 
40 $bmm*>nz. 

tz&ttmvmMmtzfoCT^v-ittfy?! oomiim 

«*«ft***t>©-Pttite<* «JE«a®»iB«6 1\Z 
-So «JBEfllJ»l!*S»6 

50 T*5W-««fc^. 
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[0 0 7 4] £TR Bfcl^TRBtS. Hllll 
Z.<D5ZW<D$£mM7\Z&Z>?LL\B\&6 0 0<Z>«f££?K 

L HJj& 6 0 0 Tte/ / - K N 3 8 £«E4ISl!Sggg 6 
10Pft^MOSh7»*X^6 3 ( 6 6. 1-6 

6. Kov-x©«t, nmmmm^mse i^<omm 

*3 9#»iRSnS. y-HN3 8H *^7>^3 7 

ttVrefl:R»Stl5, Nft*WOS i0 
^39^-htt/-HNl 5 N^** 

[0 0 7 5] #cfc, JKOPLLEIK6 0 OOftfpfcOVi 
§§6 lOffl*T»*rtffl^ny^«-^0SCO|IBOffi3S 

Efflfpsxss 6 i ©«s«tt»3^±#"r*. m&\z. 

J - H N 1 5 com^±#-r^OT«JBE«IWl!^ig§§ 6 
1 < ^ o mjEffefffifflfgSSS 6 1 (0 

hsisbss 6 i o»Mw*(Djhy7>f 5 
y i o a>nmm*&v ***** < a icKjgsnr 

[0 0 7 6] C<D*JS«fc*Vvrfe. fUJ&tfJl 

asftft-rsfcs&owjBiy— hn3 8<ottffis*flsS'& 

[0 0 7 7] CCD«^0!>iafi«8iC<fc5PL 

liuss7 o o<Dffif&&7K~?iB\&7T2y?m*v&z><> mi 

2&&m\sX. HOPLLIHHS7 0 0TH ttJBEffifPS 40 
98SS6 1 ©P^t^MOS h7>S*X* 6 3, 6 
6. 1-6 6. K<BV-;vrfc*r&«aiy--FN3 8 (BE) 

3 7fe<fcrXP5 c -V^;PMOS h^>S*X* 3 8*&ft* 

7,9 3 8 ttW7-t >4 1 imzHy- FN 3 8-4>Hlfi:tt 

*<oV— htt*^7>^3 7CDffl#£gfr*. 
*^7>^3 7©#KSA*/-Htt«By-HN3 8 
^<&£<^Ay-Ftt»P«(fcV r e f 
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l-7T?y-KNl 5CM2nt^ftinA«)N7t 
^MOS b7>zSX* 2 0»A£«nTlf»«. 
tt. Mmm&V r e f «r«»-r-5««tt*#fcK^ffl* 
<>£—*>* £#T<5GnN Nft^MOSh7> 

e ns ^ s> t» s. 

[0 0 7 8] COPLL@87 0 0©»ffWVV 

TIfcBJ3T<5<> MMUMFtt. y— KN15. N380i 
ttsPSMttV r e f tCS£2*lT*3 0. dtlT^^^ 

ractsflmwiMe 1 

«^ n y ^ »f r e F ^VEHfllKIS 6 lOtftfJT 

Att jrn * *®*fO S C©m©ttfflli***frvi 
—?74fr9 5 7(Da^7m&Vc o^±#l®E83I 

fgas 6 1 fc«n*«aw**# < & o WEEmnsxss 

6 1 09H8ra«Sfcj&*±#M-*. y-HN15, 
N 3 8 0>«ffifli»MMfcV r e f j&> SmS^tt V ccl: 

h*ot±#u •EMnmei^imiti 

T*o D^an /—FN 15, N3 8<D«ffiHS*p 
•ttVreffclgsn, ^nT*^^«S5T«JE»ffl! 
-2IX&8 6 l^SSfi-TS. «£Efflffl£9BfiS6 1®»S 
«*Rte#*G>;i/— :/:7 5 7 ©ffl*f|ffi V c o T 

[0 0 7 9] C<OSHB«Hc*^Tt>, SftNMl £MUE> 
[0 0 8 0] 

[0 0 8 1] )\,—?7 4 ^*<Bffl*«BE£§***«ffiH 

»^ss«r«^n«PLLisiB^«^$n, lUEsae? 

[0 0 8 2] ttffiStttUEilB^ ttffitt«EB»6 

[0 0 8 3] *fc, ttfiSifttU'BIKtt« *Y/1^t, 

[0 0 8 4] arnniKu; **n>>*<Dmjjm& 
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[0 0 8 5] ttlHIiSIl **/t2^©ffi:**E 

[008 6] ^s»aisitt», fltfBM*fcmBR<£>* 
*r 5» i * «k»a 2 i/> h s 7-®»t, -en^ 

[0 0 8 7] asMBBMU 

[0 0 8 8] d©*M<3DjB3*<fctX*4<OH«l^ 

[0 0 8 9] ;v-^7>r;^a>ffl*«£E*s»<&«JBE« 

[0 0 9 0] ffi«Mftffi®R«. 

n 1 2 o«m«»tPSUT^^/^3/^a>%« 

[0 0 9 1] MfflBKtt. mfiSttOD^ 

m&<z> 9 -f > £«*<&«MPsra was*^ y - h t 
[0 092] mwmm*. m&ommm-mtm 

Mf*BB£MteMdE*?«r*. 
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[Hi] c©»W©S6««iK:<fcSP-L-LliiKo«riJ 

[B2] HI ^LfcPLLUKfc^ttSffiffi^i:^ 

[H3] HI \Z^VfcPl.L\5\&<D)i<—-7yj)l?<D 

[H4] 2ia>«Ma>SMB«2fc,fcSPLL|llB©«lJ58 

[05] C 3 cfc £ P L L BRC0»j£ 

S^rBftT/ny^HT**. 
[H6] HSlC^l/fcPLLIsrKony^WOftfpS 

[0 7] H5 fcSbfcPLLIalJSony ^flfcOftffS 

[H 8 ] H <Z>»9i<Z>fttt0!| 4fc«PLL BR<Z>»J5fc 

[H9] z <o¥m<»9?xm sic^pll bk<&«/8 

[B10] ' C <Z>X9I<Z>X1&0!I 6 £ P L L BR<Z>* 
[HI 1] 2KO»W©SOII«7fcJ:«PLL|iI»fl!)* 

[hi 2] c orho^km 8 tc<t 5 p l l mtsnm 
[hi 3] aa6©PLLia»cc>***«-risi«^py 

[HI 4] HI SK^UfcPLLBKcZK >/t— *<D 
Wt/fc^TBR^P y 2 HTfc^o 
[HI 5] «*©DLLH*0«di*«-rH»^ny 

[HI 6] tfefetf) PLL BR*5<£ «D L L B»<0RB 

1, 10, 5 2 2, 5 ««rTXS1 

3, 1 8, 1 9, 2 3, 2 6, 3 1, 3 2, 3 
4, 3 8, 54, 6 3, 6 6. 1 — 66. K, 69 P 
^^WOSh7>y^, 4, 2 0, 2 4, 2 5, 
2 7, 2 8, 3 8, 3 9, 5 5, 6 4, 6 8. 1-6 
8. K, 7 0 N^t^MOSh7>^, 6 P 
y^feiUBB. 7, 2 2 «9HEMBBK 8, 51, 5 
1' ffc*tfc«ESk 9, 1 6, 1 7, 6 7. 1-6 7. 
K 15 3SBBK. 2 1, 6 0 

3 0 X^-bTy^llIB, 3 5 j£«S8SB£B 
3 6, 5 7, 5 8 ffitnu 3 7 t^7>^ 4 1 

mm^-^y. 42 jgifc^o, 53, 5 6 smst 
in, 5 7 ;i/-^>r;^ 61 mmmmm^mm, 

6 2 A^TX§S£Bj&* 6 5. 1-6 5. K MMm 
BrI**^ 7 1 «JE«01iaBiBK. 10 0, 2 0 
0, 3 0 0, 4 0 0, 5 0 0, 6 0 0, 7 0 0, 8 0 0 
PLL 9 0 0 DLLBRo 
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